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Abstract: The study was designed to examine the in vitro 

antioxidant activities of various extracts of aerial parts of 

Pavetta indica. The antioxidant activity was evaluated by 

superoxide anion scavenging activity and nitric oxide 

scavenging activity with reference standard Quercetin, 

and ascorbate respectively and estimate the amount of 

total phenol. The methanolic extract of Pavetta indica   was 

found to more effective in the superoxide anion scaveng-

ing activity. The IC50 of the methanolic extract of Pavetta 

indica   and quercetin were found to be 190µg/ml and 

60µg/ml respectively. An IC50 value was found that 

methanolic extract of Pavetta indica   is more effective in 

scavenging nitric oxide radical than that of ethyl acetate 

and petroleum ether extract. But when compare to the all 

the three extracts with ascorbate (standard), the 

methanolic extract of the Pavetta indica   showed the simi-

lar result. In addition, the methanolic extract of Pavetta 

indica   was found to contain noticeable amount of total 

phenols, which play a major role in controlling antioxi-

dants.  It is concluded that a aerial parts of methanolic 

extract of Pavetta indica, which contains large amounts of 

phenolic compounds, exhibits high antioxidant and free 

radical scavenging activities. These in vitro assays indi-

cate that this plant extracts is a significant source of natu-

ral antioxidant, which might be helpful in preventing the 

progress of various oxidative stresses. 
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INTRODUCTION: 

Antioxidants are habitually utilized in oils and fatty foods 

to retard their auto oxidation. Synthetic antioxidants, such 

as butylated hydroxytoluene (BHT) and butylated 

hydroxy anisole (BHA), have restricted utilise in foods as 

they are suspected to be carcinogenic. Hence, the im-

portance of search for natural antioxidants has greatly 

increased in the recent years1. Ethnomedical survey con-

tains a huge number of plants that can be used against 

diseases, in which reactive oxygen species and free radical 

play important role. There is a plethora of plants that 

have been found to possess strong antioxidant activity2. 

Current reports specify that there is an inverse relation-

ship between the dietary intake of antioxidant-rich foods 

and the incidence of human diseases3. So, many research-

ers have focused on natural antioxidants and in the plant 

kingdom numerous crude extracts and pure natural com-

pounds were previously reported to have antioxidant 

properties. 

 

Pavetta indica Linn. belongs to the family Rubiaceae. It is 

widely distributed from the Andaman Islands, India and 

the north-western Himalayas to southern China and 

southwards throughout Malaysia to northern Australia. A 

shout bushy shrub 0.6-1.2 m high; bark thin, smooth, yel-

lowish; young branches terete, glabrous. Leaves 7.5-15 by 

2.5-6.3 cm, membranous, variable in shape and size, ellip-

tic - oblong or elliptic - lanceolate, sometimes obovate - 

oblong, obtuse, acute or acuminate, glabrous on both 

sides, base tapering; main nerves 8-10 pairs; petioles 6-13 

mm long; stipules connate, triangular, acute, thin, decidu-

ous. Flowers white, odourous, in terminal sessile 

corymbose pubescent cymes; pedicles 4-6 mm long, 

densely pubescent; bracts broad, membranous, the lower 

copular; buds oblong- clavate. Calys densely pubescent, 

3mm long; tube narrowly campanulate; teeth 1.25 mm 

long, triangular, acute, slightly reflexed at the tip. Corolla 

- tube 13 mm long; lobes 6-8 by 2.5 mm, linear - oblong, 

subacute. Style white, glabrous or nearly so; stigma green, 

narrowly clavate, puberulous. Fruit 6-14 mm diameter,  

glabose, black, smooth. The entire plant used medicinally 

as a bitter tonic, diuretic, inflammation, rheumatism, 

jaundice and ulcer4. In the indigenous system of medicine, 

it is reported that the decoction of the leaves are used to 

relieve haemorrhoidal pain, as a lotion  for nose, analge-

sic, antipyretic, appetizer and the ulceration of mouth5,6. 

In literature, it has been reported as an antibacterial, anti-
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viral and antimalarial7. P. indica leaves are used in the 

treatment of liver disease, pain from piles, urinary diseas-

es and fever8. It is a medicinally important plant having 

antiinflammatory activities9 (Mandal et al., 2003). Golwala 

et al. (2009) reported analgesic activity10, antidiabetic ac-

tivity11, antimicrobial12 activity of leaf extract of P. indica. 

Its root extract also have diuretic and purgative activity13 

(Kumar, 2006). The leaves and roots are employed in the 

preparation of poultices for boils and itches; decoctions of 

leaves are used as a lotion for ulcerated nose and for 

heamorrhoids. Root is used for anticephalagic. Leaf is 

used in haemorrhoidol pain and ulcerated nose. Wood is 

used as antirheumatic. Fruits are used as anthelmintic14-17. 

The phytochemicals produced by the plants for their self 

protection have been demonstrated to protect human 

against a number of diseases. The leaves contain carbo-

hydrate, glycosides, phytosterols, saponins, flavonoids 

and alkaloids. However, no data are available in the litera-

ture on the antioxidant activity of aerial parts of Pavetta 

indica   (Linn). Therefore we undertook the present inves-

tigation to examine the antioxidant activities of various 

extract of aerial parts of Pavetta indica (Linn) through var-

ious in vitro models. 

 

Materials and Methods 

Collection and Identification of Plant materials  

The aerial parts of Pavetta indica  (Linn), were collected 

form  kalakkadu, Tirunelveli District , Tamil Nadu, India. 

Taxonomic identification was made from Botanical Sur-

vey of Medical Plants Unit Siddha, Government of India. 

Palayamkottai. The aerial parts of Pavetta indica (Linn), 

were dried under shade, segregated, pulverized by a me-

chanical grinder and passed through a 40 mesh sieve.  

 

Preparation of Extracts  

The above powered materials were successively extracted 

with Petroleum ether (40-600C) by hot continuous percola-

tion method in Soxhlet apparatus18 for 24 hrs. Then the 

marc was subjected to Ethyl acetate (76-780C) for 24 hrs 

and then mark was subjected to Methanol for 24 hrs. The 

extracts were concentrated by using a rotary evaporator 

and subjected to freeze drying in a lyophilizer till dry 

powder was obtained. 

 

Evaluation of antioxidant activity by in vitro tech-

niques: 

Superoxide anion scavenging activity19 

Superoxide radical (O2-) was generated from the 

photoreduction of riboflavin and was deducted by nitro 

blue tetrazolium dye (NBT) reduction method. Measure-

ment of superoxide anion scavenging activity was per-

formed based on the method described by Winterbourne 

et al (1975)19. The assay mixture contained sample with 

0.1ml of Nitro blue tetrazolium (1.5 mM NBT) solution, 

0.2 ml of EDTA (0.1M EDTA), 0.05 ml riboflavin (0.12 

mM) and 2.55 ml of phosphate buffer (0.067 M phosphate 

buffer). The control tubes were also set up where in 

DMSO was added instead of sample. The reaction mix-

ture was illuminated for 30 min and the absorbance at 560 

nm was measured against the control samples. Ascorbate 

was used as the reference compound. All the tests were 

performed in triplicate and the results averaged. The per-

centage inhibition was calculated by comparing the re-

sults of control and test samples. 

  

 Nitric oxide radical scavenging activity20 

Nitric oxide generated from sodium nitroprusside in 

aqueous solution at physiological pH interacts with oxy-

gen to produce nitrite ions. The reaction mixture (3ml) 

containing 2 ml of sodium nitroprusside (10mM), 0.5 ml 

of phosphate buffer saline (1M) were incubated at 250C 

for 150 mins. After incubation, 0.5 ml of the reaction mix-

ture containing nitrite was pipetted and mixed with 1 ml 

of sulphanilic acid reagent (0.33%) and allowed to stand 

for 5 min for completing diazotization. Then 1 ml of 

naphthylethylene diamine dihydrochloride (1% NEDA) 

was added, mixed and allowed to stand for 30 mins. So-

dium nitroprusside in aqueous solution at physiological 

pH spontaneously generates nitric oxide, which interacts 

with oxygen to produce nitrite ions which can be estimat-

ed by the use of Griess Illosvery reaction at 540 nm. 

 

Total phenol21 

The measurement of total phenol is based on Mallick and 

Singh (1980)21. To 0.25g of sample, added 2.5 ml of ethanol 

and centrifuged at 2oC for 10 mins. The supernatant was 

preserved. Then, the sample was re-extracted with 2.5 ml 

of 80% ethanol and centrifuged. The pooled supernatant 

was evaporated to dryness. Then, added 3 ml of water to 

the dried supernatant. To which added 0.5 ml of Folins 

phenol reagent and 2 ml of sodium carbonate (20%). The 

reaction mixture was kept in boiling water bath for 1 min. 

the absorbance was measured at 650 nm in a spectropho-

tometer. 

 

Results and Discussions 

Superoxide anion scavenging activity 

Superoxide Percentage scavenging of superoxide anion 

examined at different concentrations of petroleum ether 

extract of Pavetta indica (125, 250, 500, 1000 µg/ml) was 

depicted in table 1.The percentage scavenging of superox-

ide radical surged with the enhanced concentration of 

plant extract. The maximum scavenging activity of plant 

extract and quercetin at 1000 µg/ml was found to be 

58.24% and 98.01% respectively. The IC50 value of plant 

extract and quercetin was recorded as 520µg/ml and 

60µg/ml respectively. 
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Percentage scavenging of superoxide anion examined at 

different concentrations of ethyl acetate extract of Pavetta 

indica (125, 250, 500, 1000 µg/ml) was depicted in table 2. 

The percentage scavenging of superoxide radical surged 

with the enhanced concentration of plant extract. The 

maximum scavenging activity of plant extract and 

Quercetin at 1000 µg/ml was found to be 71.46% and 

98.01% respectively. The IC50 value of plant extract and 

Quercetin was recorded as 435µg/ml and 60µg/ml respec-

tively.  

Percentage scavenging of superoxide anion examined at 

different concentrations of methanolic extract of Pavetta 

indica (125, 250, 500, 1000 µg/ml) was depicted in table 3. 

The percentage scavenging of superoxide radical surged 

with the enhanced concentration of plant extract. The 

maximum scavenging activity of plant extract and 

Quercetin at 1000 µg/ml was found to be 80.45% and 

98.01% respectively. The IC50 value of plant extract and 

Quercetin was recorded as 190µg/ml and 60µg/ml respec-

tively. 

 

 

Table 1: Effect of Petroleum ether extract of Pavetta indica on superoxide anion scavenging activity method 

 

S.No 

 

Concentration 

(µg/ml) 

% of activity(±SEM)* 

Sample 

(Petroleum ether extract) 

Standard 

(Quercetin) 

1 125 25.64 ±0 .058 73.81 ± 0.006 

2 250 41.18 ± 0.056 91.31 ± 0.011 

3 500 50.34 ± 0.024 92.99 ± 0.024 

4 1000 58.24 ± 0.015 98.01 ± 0.012 

Results IC50 = 520 µg/ml IC50 = 60 µg/ml 

*All values are expressed as mean ± SEM for three determinations 

 

Table 2 : Effect of ethyl acetate extract of Pavetta indica on superoxide anion scavenging activity method: 

 

S.No 

 

Concentration 

(µg/ml) 

% of activity(±SEM)* 

Sample 

(Ethyl acetate extract) 

Standard 

(Quercetin) 

1 125 22.43 ± 0.018 73.81 ± 0.006 

2 250 39.58 ± 0.054 91.31 ± 0.011 

3 500 55.76 ± 0.032 92.99 ± 0.024 

4 1000 71.46 ± 0.046 98.01 ± 0.012 

Results IC50 = 435 µg/ml IC50 = 60 µg/ml 

*All values are expressed as mean ± SEM for three determinations 

 

Table 3 : Effect of methanolic extract of Pavetta indica on superoxide anion scavenging activity method: 

 

S.No 

 

Concentration 

(µg/ml) 

% of activity(±SEM)* 

Sample 

(Methanolic extract) 

Standard 

(Quercetin) 

1 125 43.26 ± 0.042 73.81 ± 0.006 

2 250 60.48 ± 0.026 91.31 ± 0.011 

3 500 74.66 ± 0.048 92.99 ± 0.024 

4 1000 80.45 ± 0.026 98.01 ± 0.012 

Results IC50 = 190 µg/ml IC50 = 60 µg/ml 

*All values are expressed as mean ± SEM for three determinations 
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Table 4: Nitric oxide scavenging activity of Petroleum ether ext 

ract of Pavetta indica  

 

S.No 

 

Concentration 

(µg/ml) 

% of activity(±SEM)* 

Sample 

(Petroleum ether extract) 

Standard 

(Ascorbate) 

1 125 21.46 ± 0.026 26.87 ± 0.076 

2 250 32.68 ± 0.045 30.30 ± 0.054 

3 500 43.94 ± 0.032 60.64 ± 0.022 

4 1000 51.04 ± 0.056 75.23 ± 0.014 

Results IC50 =1005 µg/ml IC50 = 410 µg/ml 

*All values are expressed as mean ± SEM for three determinations 

 

Table 5: Nitric oxide scavenging activity of ethyl acetate extract of Pavetta indica  

 

S.No 

 

Concentration 

(µg/ml) 

% of activity(±SEM)* 

Sample 

(Ethyl acetate extract) 

Standard 

(Ascorbate) 

1 125 21.35 ± 0.042 26.87 ± 0.076 

2 250 32.38 ± 0.024 30.30 ± 0.054 

3 500 42.88 ± 0.038 60.64 ± 0.022 

4 1000 55.68 ± 0.016 75.23 ± 0.014 

Results IC50 = 905 µg/ml IC50 = 410 µg/ml 

           *All values are expressed as mean ± SEM for three determinations 

 

 

 Table 6 : Nitric oxide scavenging activity of methanolic extract of Pavetta indica  

 

S.No 

 

Concentration 

(µg/ml) 

% of activity(±SEM)* 

Sample 

(Methanolic extract) 

Standard 

(Ascorbate) 

1 125 45.48 ± 0.024 26.87 ± 0.076 

2 250 52.14 ± 0.018 30.30 ± 0.054 

3 500 64.32 ± 0.038 60.64 ± 0.022 

4 1000 72.24 ± 0.044 75.23 ± 0.014 

Results IC50 = 210 µg/ml IC50 = 410 µg/ml 

*All values are expressed as mean ± SEM for three determinations 

 

Table 7: The total phenolic content of various extracts of whole plant of Pavetta indica 

S. No Extracts Total phenol content 

(mg/g of Catechol) 

(±SEM)* 

1 Petroleum ether extract of Pavetta indica 1.64 ± 0.010 

2 Ethyl acetate extract of Pavetta indica 2.12 ± 0.021 

3 Methanolic extract of  Pavetta indica 5.16 ± 0.026 

 *All values are expressed as mean ± SEM for three determinations 

 

Nitric oxide scavenging activity 

The reduction of nitric oxide radical by the petroleum 

ether extract of Pavetta indica and ascorbate was illustrat-

ed in Table 4. The maximum scavenging activity of petro-

leum ether extract and ascorbate at 1000 µg/ml were 

found to be 51.04 % and 55.23% respectively. The IC50 val-

ue of petroleum ether extract and ascorbate were record-

ed as 1005µg/ml and 410µg/ml respectively.  

The reduction of nitric oxide radical by the ethyl acetate 

extract of Pavetta indica and ascorbate was illustrated in 

Table 5. The maximum scavenging activity of ethyl acetate 

extract and ascorbate at 1000 µg/ml were found to be 
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52.47% and 55.23% respectively. The IC50 value of ethyl 

acetate extract and ascorbate were recorded as 905µg/ml 

and 410µg/ml respectively. 

The reduction of nitric oxide radical by the methanolic 

extract of Pavetta indicaand ascorbate was noted to be con-

centration dependent and was illustrated in Table 6. The 

maximum scavenging activity of methanolic extract and 

ascorbate at 1000 µg/ml were found to be 72.76% 

and75.23% respectively. The IC50 value of methanolic ex-

tract and ascorbate were recorded as 210µg/ml and 

410µg/ml respectively. 

Total phenol 

 The total amount of phenolic content of various 

extract of whole plant of Pavetta indica was present in Ta-

ble 7.  

Based on the result the methanolic extract of 

Pavetta indica was found higher content of phenolic com-

ponents than that of petroleum ether and ethyl acetate 

extract of Pavetta indica. 

Conclusion 

The present study was clearly indicated the 

methanolic extract of Pavetta indica showed strong antiox-

idant activity by inhibiting super oxide anion scavenging 

activity, nitric oxide radical scavenging activities when 

compared with standard quercetin and ascorbate. In addi-

tion, the methanolic extract of Pavetta indica was found to 

contain noticeable amount of total phenols, which play a 

major role in controlling antioxidants. Therefore, further 

investigations need to be carried out to isolate and identi-

fy the antioxidant compounds present in the plant extract. 

References 

1. Jayaprakasha, G.K., Selvi, T., Sakariah, K.K., Antibac-

terial and antioxidant activities of grape (Vitis vinifera) 

seed extract. Food Res. Int., 2003, 36,117-122. 

2. Badami S., Gupta M.K. and Suresh B., Antioxidant 

activity of ethanolic extract of Striga orobanchioides, J. 

Ethnopharmacol., 2003, 85, 227-230. 

3. Halliwell, B., (1997). Advances in pharmacology, 

vol.38, Academic Press,pp.3-17. 

4. Kirtikar K.R., Basu B.D., Indian Medicinal Plants, Vol. 

II, International Book Publisher, Dehradun, 1975, pp. 

1291.  

5. Nadkarni A.K., Indian Materia Medica, Vol. I, Popu-

lar Prakashan, Bombay, 1989, pp.   924-935.  

6. Thabrew M.I., Joice P.D., Rajatissa W., Planta Medica 

1987; 53, 239241. 

7. Gbeassory M., Kossou Y., Amegbo K., DeSouza C., 

Koumaglo K., Denke A., Journal of 

Ethanopharmacology, 1989, 25, 115-118. 

8. Thabrew M. I., Joice P. D., Rajatissa W., A compara-

tive study of the efficacy of Pavetta indica  and 

Osbeckia octanda in the treatment of liver dysfunction. 

Planta Med., 1987, 53, 239-241. 

9. Mandal S.C., Lakshmi S. M., Kumar C. K. A., Sur 

T.K., Boominathan R. Evaluation of  anti inflammato-

ry potential of Pavetta indica Linn. leaf extract (family: 

Rubiaceae) in rats. Phytother Res., 2003, 17, 817-820. 

10. Golwala D. K., Patel L. D., Bothara S. B., Patel P. M., 

Vaidya S. K., Raval M.K. Analgesic activity of   

ethanolic leaf extract of Pavetta indica. Int J Pharm Sci 

Drug Res., 2009, 1, 119-120. 

11. Natarajan P., Thangathirupathi A., Ramarajan S., Jaya 

S., Bellamkonda Hareesh, Gollapalli Laxminarayana, 

Preliminary study of antidiabetic activity of 

methanolic extract of pavetta Indica Linn in diabetic 

rats, Asian J Pharm Clin Res., 2013, 6(1), 131-133.  

12. Vinod Kumar Gupta, Charanjeet Kaur, Aritra Simlai 

and Amit Roy. Antimicrobial    activity in Pavetta 

indica leaves. J App Pharm Sci, 2013; 3 (04): 078-082. 

13. Kumar A. Sri Lakshmi Narasimha College of Phar-

macy India.The 9th International Congress on 

Ethnopharmacology NICE, 2006.  

14. The Wealth of India, A dictionary of Indian raw mate-

rial and industrial products, Raw material,1991, 7, pp. 

282.  

15. Husain Akhtar, Virmani, O.P., Popli, S.P., Mishra 

,L.N., Gupta ,M.M., Shrivastava,G.N., Abraham, Z., 

and Singh, A.K.,“Dictionary of medicinal plant ”, 1992, 

pp. 332333. 

16. Gamble, J.S., “The flora of presidency of Madaras 

Aplard & son ltd,” London, 1979, 2, pp.633.  

17. Bur Kill, H.M., “The useful plants of West tropical, 

Africa”, 1985, 4. 

18. Harborne J.B. (1984) Phytochemical methods 11 Edn. 

In Chapman &, Hall. New York: 4-5. 

19. Winterbourne, C.C., Hawkins, R.E., Brain, M and 

Carrel, R.W (1975). The estimation of red cell super-

oxide dismutase activity. J. Lab.chem.Med. 85, 337-

341. 

20. Garrat D.C., The quantitative analysis of drugs, 

Champman and Hall, Japan, 1964, 3, 456-458. 

21. Mallick, C.P., Singh, M.B., Plant enzymology and 

Histoenzymology (eds), Kalyani publishers, New 

Delhi, 1980,  pp 286. 

 

 


